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RADIO RECEPTION APPARATUS AND 
METHOD FOR DETECTING RECEPTION 

TIMING 

TECHNICAL FIELD 

The present invention relates to a radio reception appa 
ratus and a method for detecting reception timing, both 
being used in a digital radio communication system. 

BACKGROUND ART 

A propagation path in a digital radio communication 
system has a frequency characteristic as a transmission path, 
and then the propagation path has a transmission character 
istic having selectivity to frequencies, since the propagation 
path is generally composed of multipath. Moreover, these 
characteristics vary With time as a communication terminal 
such as a mobile station moves, and a received signal 
consequently has fading different in its frequency band. The 
fading is called as selective fading. 
As a measure against the selective fading, there is an 

adaptive array technique. The adaptive array technique is a 
technique in Which a plurality of antenna elements are 
prepared and signals received by these antenna elements are 
Weighted to be combined. 

In such an adaptive array technique, reception timing is 
detected for receiving a desired signal correctly. An adaptive 
array antenna device having a reception timing detection 
function as a conventional radio reception apparatus is 
disclosed in Japanese laid-open patent publication HEI 
10-51221. FIG. 1 is a block diagram shoWing the schematic 
con?guration of the adaptive array antenna device. 

The adaptive array antenna device outputs signals 
received by antennas 1-1 to 1-n to Weighting circuits 2-1 to 
2-n, respectively. The Weighting circuits 2-1 to 2-n Weight 
each of the signals for controlling directivity, and output the 
Weighted signals to a combining circuit 3 for combining the 
Weighed signals. 

The combined signal is output to a receiver 4 and a frame 
synchroniZation circuit 6. The receiver 4 demodulates the 
combined signal to output a demodulated output. Moreover, 
the receiver 4 detects the received signal strength indicator 
(RSSI) of the combined signal to output the detected result 
(RSSI signal) to a Weighting controller 7. 

Furthermore, the frame synchroniZation circuit 6 main 
tains the synchroniZation on the basis of the combined 
signal, and outputs the synchroniZation timing to the Weight 
ing controller 7. The Weighting controller 7 controls respec 
tive Weighting coef?cients for outputting them to the Weight 
ing circuits 2-1 to 2-n so as to maintain the timing that the 
RSSI signal takes its maximum. The Weighting coefficients 
are ?ttingly stored in a memory 8. 

HoWever, in the conventional adaptive array antenna 
device, a delay pro?le shoWn in FIG. 2 is generated. That is, 
if the device receives signals Without isolating directivities 
in the case Where a desired station and an interference station 
exist, signals from the desired station are received at the 
times “a” and “b”. The signal at the time “a” is a signal that 
arrives the device directly from a direction “B”. The signal 
at the time “b” is a signal that arrives the device from a 
direction “A” after being re?ected by a far re?ecting object 
such as a mountain. (See FIG. 5 about the directions “A” and 
“B”.) Consequently, the signal at the time “b” arrives the 
device later than the signal at the time “a”. In this case, 
because signals from directions except for the direction of 
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2 
the desired station all become interference signals, there 
exist many interference signals in the case Where the direc 
tivity is not isolated. When many interference signals exist, 
it becomes dif?cult to detect reception timing correctly. 

Moreover, in the case Where the directivity is not isolated, 
signals arrived from directions other than the directivity 
formed by the Weighting circuits 2-1 to 2-n cannot be 
received. Furthermore, at the time of turning on its poWer or 
in case of detecting signals received from all directions, the 
Weighting control takes very long time. 

DISCLOSURE OF INVENTION 

An object of the present invention is to provide a radio 
reception apparatus and a reception timing detection circuit, 
both capable of detecting the reception timing precisely at 
the time of detecting signals received from all directions 
such as a time When its poWer supply is turned on, and 
besides at the time of receiving a signal arrived from a 
direction different from a currently receiving direction dur 
ing performing communication. 
The inventor of the present invention paid attention to the 

fact that all the signals from directions except for the 
direction, to Which the directivity Was generated, became 
interference signals When directivity reception Was 
performed, and the fact that the interference signals made 
the precise detection of the reception timing dif?cult. And 
the inventor found that the interference amount in each 
directivity could be decreased by dispersing the interference 
signals by providing a plurality of ?xed directivities. 
Consequently, those facts led the present invention. 

That is, the subject matter of the present invention is to 
narroW doWn directions from Which interference signals 
reach by means of delay pro?les generated for each ?xed 
directivity to suppress the interference amount of the inter 
ference signals for performing the detection of reception 
timing or the selection of a path. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a block diagram shoWing the con?guration of a 
conventional radio reception apparatus; 

FIG. 2 is a draWing shoWing a delay pro?le generated in 
the conventional radio reception apparatus; 

FIG. 3 is a block diagram shoWing the con?guration of a 
radio reception apparatus according to an embodiment of the 
present invention; 

FIG. 4 is a block diagram shoWing the con?guration of the 
directivity isolation circuit of the radio reception apparatus 
of the embodiment; 

FIG. 5 is a schematic diagram shoWing a communication 
system including the radio reception apparatus of the 
embodiment; 

FIG. 6A is a diagram shoWing a delay pro?le generated in 
the radio reception apparatus of the embodiment; 

FIG. 6B is a diagram shoWing another delay pro?le 
generated in the radio reception apparatus of the embodi 
ment; and 

FIG. 6C is a diagram shoWing a further delay pro?le 
generated in the radio reception apparatus of the embodi 
ment. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

Hereafter, an embodiment of the present invention Will be 
described in detail With reference to the attached draWings. 
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(Embodiment 1) 
FIG. 3 is a block diagram showing the con?guration of an 

adaptive array antenna device as a radio reception apparatus 
according to an embodiment of the present invention. 

In the adaptive array antenna device, signals are received 
by reception RF circuits 104—106 through antennas 
101—103. The reception RF circuits 104—106 amplify the 
received signals and convert them to loW frequency signals. 
The thus obtained IF signals, or base band signals, are output 
to a directivity isolation circuit 107, and are isolated by 
every directivity. The signals isolated by every directivity 
are output to correlators 108—110, respectively. Incidentally, 
the operation of the directivity isolation circuit 107 Will be 
described later. 

The correlators 108—110 operate the correlations betWeen 
the received signals and knoWn signals. For example, in case 
of a CDMA communication system, the correlators 108—110 
perform despreading processing to the received signals With 
a spreading code and a scrambling code. In case of a TDMA 
communication system, the correlators 108—110 operates the 
correlations betWeen knoWn signals included in the received 
signals and knoWn signals on the device side. In any cases, 
by performing correlation operations betWeen the received 
signals and the knoWn signals on the device side in advance, 
signals of a broadcasting station With Which communication 
is desired can be extracted. 

The correlated outputs from the correlators 108—110 are 
output to poWer detection circuits 111—113, and their poWer 
is detected there. The detection results are output to delay 
pro?le generating circuits 114—116, and delay pro?les are 
generated by every directivity there. The delay pro?le infor 
mation is output to a determination circuit A 117, and the 
determination circuit A 117 determines the timing of a peak 
at Which the reception poWer is largest among respective 
delay pro?les as the reception timing. Incidentally, the 
generating of the delay pro?les Will be described later. 
On the other hand, the signals received by the reception 

RF circuits 104—106 are output to Weighting circuits 
118—120, respectively. The Weighting circuits 118—120 mul 
tiply these inputted signals by a Weighting coef?cient to 
output the products of the multiplications to a combining 
circuit 121. The combining circuit 121 combines the output 
products to a combined signal. The combined signal is 
output to a correlator 122, and the correlation operation 
betWeen the combined signal and the knoWn signal on the 
device side is performed by the correlator 122, as described 
above. The correlation operation result is output to a poWer 
detection circuit 123 and a receiver 124. 

The poWer detection circuit 123 detects the poWer of the 
combined signal. The detection result is output to a delay 
pro?le generating circuit 126. The delay pro?le generating 
circuit 126 generates the delay pro?le of the detection result. 
The delay pro?le information is output to a determination 
circuit B 127, and the determination circuit B 127 deter 
mines the timing of a peak at Which the reception poWer is 
largest among respective delay pro?les as the reception 
timing. And then, the determined timing is outputted as a 
synchroniZation signal. 

Incidentally, the determination results of the determina 
tion circuit A 117 and the determination circuit B 127 are 
output to a directivity table 128. The directivity table 128 
stores prescribed directivity patterns, and the directivity 
table 128 outputs a prescribed directivity pattern to the 
directivity isolation circuit 107 on the basis of the determi 
nation results. 

The receiver 124 demodulates the synchroniZed signals to 
output the demodulated signals. Moreover, the outputs from 
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4 
the receiver 124 are output to a Weighting control circuit 
125. The Weighting control circuit 125 controls the Weight 
ing coef?cients of the Weighting circuits 118—120 so that the 
received signals are correctly received by means of an LMS 
algorithm or a CMA algorithm. 

Next, the operation of the adaptive array antenna device 
having the aforesaid con?guration Will be described. At ?rst, 
there Will be given a description to a case of receiving a 
signal arrived from a direction other than the directivity 
pattern formed by the Weighting circuits 118—120. 

Signals received by the reception RF circuits 104—106 
through the antennas 101—103 are ampli?ed, and their 
frequencies are converted by the reception RF circuits 
104—106. After that, the converted signals are output to the 
directivity isolation circuit 107. The directivity isolation 
circuit 107 isolates the output signals by every directivity. 
As a method of isolating the directivity, there are methods 

such as a method that performs the isolation by a fast Fourier 
transformation (FFT) operation of the frequency-converted 
signals, a method that performs the isolation by multiplying 
the frequency-converted signals by Weighting coefficients 
on the basis of respective directivities, and the like. In this 
embodiment, a description Will be given to the method that 
performs the isolation by multiplying the frequency 
converted signals by Weighting coef?cients on the basis of 
the respective directivities as an example. 
The directivity isolation circuit 107 has a con?guration as 

shoWn in FIG. 4. As shoWn in the FIG. 4, the output of the 
reception RF circuit 104 is output to the Weighting circuits 
201, 205 and 209. Moreover, the output of the reception RF 
circuit 105 is output to the Weighting circuits 202, 206 and 
210. Furthermore, the output of the reception RF circuit 106 
is output to the Weighting circuits 203, 207 and 211. 
The Weighting circuits 201—203 multiply signals received 

by the antennas 101—103 by a Weighting coef?cient of an 
arriving direction A(see FIG. 5), respectively; the Weighting 
circuits 205—207 multiply signals received by the antennas 
101—103 by a Weighting coef?cient of an arriving direction 
B, respectively; and Weighting circuits 209—211 multiply 
signals received by the antennas 101—103 by a Weighting 
coef?cient of an arriving direction C, respectively. 
The signals Weighted by each Weighting circuit are added 

by adders 204, 208 and 212. That is, the adder 204 adds 
signals that are multiplied by the Weighting coefficients by 
the Weighting circuits 201—203, and outputs a received 
signal in the direction A; the adder 208 adds signals that are 
multiplied by the Weighting coef?cients by the Weighting 
circuits 205—207, and outputs a received signal in the 
direction B; and the adder 212 adds signals that are multi 
plied by the Weighting coefficients by the Weighting circuits 
209—211, and outputs a received signal in the direction C. 
The received signals can thus be isolated by each directivity. 
The correlators 108—110 perform the correlation opera 

tions of those outputs of the received signals by each 
directivity, and thereby signals transmitted from a desired 
station are extracted. Then, the poWer detection circuits 
111—113 detect the poWer of the extracted signals. 

After the poWer has thus been detected, the delay pro?le 
generating circuits 114—116 generate delay pro?les by every 
directivity. As shoWn in FIG. 5, in the case Where the present 
radio reception apparatus 301 receives signals through a 
plurality of directivities A—C, the signal from a desired 
station 302 directly arrives the radio reception apparatus 301 
from the direction B, and the signal arrives the radio 
reception apparatus 301 from the direction A after delay 
oWing to the re?ection from a mountain or the like. 
Consequently, the delay pro?le in the direction A, as shoWn 
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in FIG. 6B, has a peak of the signal from the desired station 
(desired signal) at time “b”. The delay pro?le in the direction 
B, as shoWn in FIG. 6A, has a peak of the desired signal at 
time “a” (b>a). 
As known from FIG. 5, the desired signal is received from 

the direction A and the direction B, but the desired signal is 
not received from the direction C. That is, from the direction 
C, only interference signals from interference stations 
303—305 are received. In this case, the delay pro?le becomes 
one as shoWn in FIG. 6C. 
As knoWn from FIG. 5, because the directivities are 

isolated, signals received from the interference stations 
303—305 are narroWed doWn to the signal arrived from each 
arriving direction, respectively. The interference amounts 
concerning the interference signals are consequently 
decreased. This fact is apparent from the electric poWer of 
the interference signals in the delay pro?les shoWn in FIGS. 
6A—6C. In other Words, because a delay pro?le is generated 
by every directivity, the interference amount (interference 
poWer) of an interference signal in the delay pro?le shoWn 
in FIG. 2 is distributed to each directivity, and consequently 
the interference amount in each delay pro?le concerning 
each directivity is decreased. 
As a result, in the delay pro?le, the timing of a signal from 

a desired station can correctly be detected. That is, the 
timing of the signal from the desired station can correctly be 
detected by selecting a path at the time “a” in the direction 
B from the delay pro?le shoWn in FIG. 6A. 
As described above, by generating a delay pro?le by 

every directivity, directions from Which interference signals 
arrive are narroWed doWn, and then the interference amount 
of the interference signals is suppressed to make it possible 
to detect the reception timing. Accordingly, by setting direc 
tivity to all directions (360°) in advance, the timing of 
received signals concerning all directions can be detected in 
the state of suppressing the interference signals. 
(Embodiment 2) 

Next, a description Will be given to the operation during 
the communication of the adaptive array antenna device in 
the embodiment 1. 

The reception timing of a desired signal is detected in the 
method described above immediately after the poWer source 
of the device has been turned on. As described above, in the 
device of the present invention, a delay pro?led is generated 
by every directivity, and consequently the directions from 
Which interference signals arrive are narroWed doWn and the 
interference amounts of the interference signals are sup 
pressed. Thus, the detection of reception timing is per 
formed. 

Next, the detected timing (determination result) is output 
to the directivity table 128. A Weighting coefficient corre 
sponding to the directivities elected from the directivity 
table 128 is output to the Weighting control circuit 125. The 
Weighting control circuit 125 controls the Weighting circuits 
118—120 so that the Weighting circuits 118—120 multiply 
signals received by respective antennas 101—103 by the 
Weighting coef?cient. The signals multiplied by the Weight 
ing coef?cient are combined by the combining circuit 121, 
and the correlation operation of the combined signal is 
performed by the correlator 122, namely the signal from the 
desired station is extracted. After that, the extracted signal is 
output to the receiver 124. 

The receiver 124 demodulates the combined signal to 
obtain a demodulated signal. The output from the receiver 
124 is output to the Weighting control circuit 125. The 
Weighting control circuit 125 controls the Weighting coef 
?cients of the Weighting circuits 118—120 so that the 
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6 
received signals are correctly received by means of an LMS 
algorithm or a CMA algorithm. Reception directivity is thus 
formed. 
As described above, the device of the present invention 

receives signals through a plurality of ?xed directivities in a 
state that the timing of the received signals is not knoWn at 
the time immediately after the start of receiving such as the 
time immediately after the turning on of the poWer source of 
the device, and the device generates a delay pro?le by every 
directivity. Because the device thus detects the reception 
timing (establishes synchroniZation) under a state of sup 
pressing interference signals, the device can rapidly detect 
the reception timing even in a case Where there are many 
interference signals or noises, differently from the conven 
tional method for detecting reception timing Where the 
reception timing and the reception directivity are simulta 
neously detected. 

Furthermore, because the setting of an initial value can 
rapidly performed by setting a Weighting coef?cient corre 
sponding to the directivity at the timing detected immedi 
ately after the start of receiving as the initial value of the 
adaptive array antenna, a reception Weighting coef?cient of 
the adaptive array antenna can be calculated more rapidly. 

(Embodiment 3) 
Next, a description Will be given to the operation of a 

change of a path during the communication of the adaptive 
array antenna device in the embodiment 1. 
Even during the communication, an arriving direction and 

an arrived time vary oWing to the movement of a transmitter 
side. Even the conventional apparatus can folloW sloW 
variations of the arriving direction and the arrived time. 
HoWever, the conventional apparatus that updates a previous 
slot Weighting coef?cient cannot folloW the disappearance of 
an arrived signal and the appearance of a neW arrived signal. 
Hereafter, a method capable of folloWing the disappearance 
of an arrived signal and the appearance of a neW arrived 
signal Will be described. 
At ?rst, at the time immediately after the turn on of the 

poWer source of the device, as described above, signals are 
?rst received through a plurality of ?xed directivities, and a 
delay pro?le is generated to each directivity, and then a path 
is selected. After that, a Weighting coefficient corresponding 
to the directivity to Which the path has been selected is used 
as an initial value of the Weighting coef?cient of the adaptive 
array antenna. 

During the communication, as described about the 
embodiment 1, a delay pro?le is generated by every direc 
tivity over all directions. Then, the timing and the direction 
that the delay pro?les become the maximum are detected. 
The timing and the direction are the results of the path 
search, and they are output to the determination circuit B 
127 as the timing of the path of a presently communicating 
desired station. 
At the same time, as described about the embodiment 2, 

a signal from a desired station is extracted from signals 
received by the reception RF circuits 104—106, and the 
poWer detection circuit 123 detects its poWer to send the 
detected result to the delay pro?le generating circuit 126. 
The delay pro?le generating circuit 126 measures 

received poWer at every received time. Then, the delay 
pro?le generating circuit 126 extracts a path having a 
possibility of being the signal of the desired station on the 
basis of the result of the measurement of poWer. Thus, it is 
monitored Whether a neW arrived signal has appeared or not. 
The delay pro?le information (the timing of the symbol 
discrimination point of a receiver) is output to the determi 
nation circuit B 127. 
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The determination circuit B 127 compares a neW path 
determined by the determination circuit A and the path from 
the delay pro?le making up circuit 126. Then, if the arriving 
directions of the tWo paths are almost the same and the 
arrived times of them are also almost the same, the process 
ing about the path until noW is continued. On the other hand, 
if the arriving directions of the tWo paths are different from 
each other and the reception poWer of a neW path is larger 
than that from the delay pro?le generating circuit 126, the 
path is changed to the neW one. That is, the synchronization 
is set at the timing detected by the delay pro?le generating 
circuit 126, and the path of the timing is traced. Incidentally, 
in a system Where a plurality of paths are combined in 
conformity With a RAKE combining such as the CDMA 
receiving system, a path having the minimum poWer until 
noW is changed With a neW path. 

Thus, by generating a delay pro?le by every directivity in 
the detection of the reception timing, directions from Which 
interference signals arrive is narroWed doWn, and the inter 
ference amounts of the interference signals are suppressed 
for detecting the reception timing. Consequently, path search 
can rapidly be performed. Therefore, by continuing detect 
ing paths from all directions even during communicating, 
the trace of a path of a desired station can be performed even 
in the case Where the disappearance of arriving signals or the 
appearance of a neW arriving signal happen. 

Furthermore, by setting the directivity information of a 
selected path as an initial value of the Weighting control 
circuit, the most suitable Weighting coefficient can be cal 
culated rapidly even at the time of changing a path. 

The radio reception apparatus and the method for detect 
ing reception timing according to the embodiment can be 
applied to a base station apparatus performing radio com 
munication With a communication terminal in a digital radio 
communication system. 

Thereby, the reception timing can be detected correctly in 
a digital radio communication system even at the time of 
detecting a received signal from all directions such as the 
time of turning on the poWer or in case of receiving a signal 
arrived from a direction different from the receiving direc 
tivity during communicating. 

The present invention is not restricted to the aforesaid 
embodiment, and can be implemented With various varia 
tions. For example, in the embodiment, the description is 
given to a case Where received signals are isolated to three 
directivities. HoWever, the received signals may be isolated 
to tWo directivities, or four or more directivities. 
As described above, a radio reception apparatus and a 

method for detecting reception timing according to the 
present invention can suppress interference signals to select 
the most suitable path by using a plurality of directivities for 
generating a delay pro?le by every directivity. 

Furthermore, the radio reception apparatus and the 
method for detecting reception timing according to the 
present invention can take synchroniZation at the time of 
turning on its poWer source earlier than a conventional 
adaptive array antenna by combining them With an adaptive 
array antenna receiver. Moreover, the apparatus and the 
method can obtain the most suitable Weighting coef?cient 
earlier than a conventional adaptive array antenna by using 
the directivity information of a selected path as an initial 
value of a Weighting control circuit of the adaptive array 
antenna. 

Furthermore, the apparatus and the method can generate 
delay pro?les in a state that the interference signals from all 
directions are suppressed by combining them With an adap 
tive array antenna receiver, and thereby the apparatus and 
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the method can select the most suitable path in comparison 
With paths until noW. Moreover, the apparatus and the 
method can obtain the most suitable Weighting coef?cient 
earlier than a conventional adaptive array antenna by using 
the directivity information of a selected path as an initial 
value of a Weighting control circuit of the adaptive array 
antenna. 

This application is based on the Japanese Patent Appli 
cation No. HEI 11-115765 ?led on Apr. 23, 1999, entire 
content of Which is expressly incorporated by reference 
herein. 

INDUSTRIAL APPLICABILITY 

The present invention can be applied to a base station 
apparatus and a communication terminal in a digital radio 
communication system. 
What is claimed is: 
1. A radio reception apparatus comprising: 
a receiver that receives signals in a plurality of ?xed 

directivities; 
a delay-pro?le generator that generates a delay pro?le by 

each of the plurality of ?xed directivities concerning a 
desired signal extracted from the signals; 

a timing detector that detects reception timing of the 
desired signal on a basis of the delay pro?le; and 

a directivity former that determines a directivity using the 
delay pro?le, Wherein: 
after receiving the signals in the plurality of ?xed 

directivities, said receiver receives a signal in the 
directivity determined in said directivity former. 

2. The radio reception apparatus according to claim 1, 
Wherein said apparatus divides all directions into said plu 
rality of ?xed directivities. 

3. The radio reception apparatus according to claim 1, 
Wherein said receiver comprises an adaptive array antenna. 

4. The radio reception apparatus according to claim 1, 
Wherein said apparatus sets a directivity at said reception 
timing detected by said timing detector as an initial direc 
tivity immediately after a start of receiving said signals. 

5. A radio reception apparatus comprising: 
a ?rst delay-pro?le generator that extracts a desired signal 
by each of signals received in a plurality of ?xed 
directivities to generate a ?rst delay pro?le by each of 
the ?xed directivities concerning the desired signal; 

a second delay-pro?le generator that generates a second 
delay pro?le concerning the desired signal extracted 
from signals received in a variable directivity; 

a path selector that selects a most suitable path as to the 
desired signal from paths as to the desired signal 
detected by using said ?rst delay pro?le and said 
second delay pro?le respectively; and 

a directivity former that determines a directivity using 
said ?rst delay pro?le and said second delay pro?le, 
Wherein 
after receiving the signals in the plurality of ?xed 

directivities, a receiver receives a signal in the direc 
tivity determined in said directivity former. 

6. A base station apparatus equipped With a radio recep 
tion apparatus, said radio reception apparatus comprising: 

a receiver that receives signals in a plurality of ?xed 
directivities; 

a delay-pro?le generator that generates a delay pro?le by 
each of the plurality of directivities concerning a 
desired signal extracted from the signals; 

a timing detector that detects reception timing of the 
desired signal on a basis of the delay pro?le; and 
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a directivity former that determines a directivity using the 
delay pro?le, Wherein 
after receiving the signals in the plurality of ?xed 

directivities, said receiver receives a signal in the 
directivity determined in said directivity former. 

7. A communication terminal for performing radio com 
munication With a base station apparatus equipped With a 
radio reception apparatus, said radio reception apparatus 
comprising: 

a receiver that receives signals in a plurality of ?xed 
directivities; 

a delay-pro?le generator that generates a delay pro?le by 
each of the plurality of ?xed directivities concerning a 
desired signal extracted from the signals; 

a timing detector that detects reception timing of the 
desired signal on a basis of the delay pro?le; and 

a directivity former that determines a directivity using 
said delay pro?le, Wherein 
after receiving the signals in the plurality of ?xed 

directivities, said receiver receives a signal in the 
directivity determined in said directivity former. 

8. A method for detecting reception timing, comprising: 
receiving signals in a plurality of ?xed directivities being 

set by dividing all directions; 
generating a delay pro?le by each of the plurality of ?xed 

directivities concerning a desired signal extracted from 
the signals; 
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detecting the reception timing of the desired signal on a 

basis of the delay pro?le; 
determining a directivity using the delay pro?le; and 
receiving a signal in the determined directivity. 
9. The method according to claim 8, said method further 

comprising: 
setting a directivity at said detected reception timing as an 

initial directivity immediately after a start of receiving 
said signals. 

10. A method for detecting reception timing, said method 
comprising the steps of: 

extracting a desired signal by each of signals received in 
a plurality of ?xed directivities to generate a ?rst delay 
pro?le by each of the ?xed directivities concerning the 
desired signal; 

generating a second delay pro?le concerning the desired 
signal extracted from signals received through a vari 
able directivity; 

selecting a most suitable path as to the desired signal from 
paths as to the desired signal detected by using said ?rst 
delay pro?le and said second delay pro?le respectively; 

determining a directivity using said ?rst delay pro?le and 
said second delay pro?le; and 

receiving a signal in the determined directivity. 


